Comprehensive investigation of DNA methylation and gene expression in trisomy 21 placenta.
Trisomy 21 (T21) is the most common aneuploidy affecting humans and is caused by an extra copy of all or part of chromosome 21 (chr21). DNA methylation is an epigenetic event that plays an important role in human diseases via regulation of gene expression. However, the integrative association between DNA methylation and gene expression in T21 fetal placenta has yet to be determined. We profiled expression of 207 genes on chr21 and their DNA methylation patterns in placenta samples from normal and DS fetuses using microarray analysis and predicted the functions of differentially expressed genes using bioinformatics tools. We found 47 genes with significantly increased expression in the T21 placenta compared to the normal placenta. Hypomethylation of the 47 genes was observed in the T21 placenta. Most of hypomethylated DNA positions were intragenic regions, i.e. regions inside a gene. Moreover, gene expression and hypomethylated DNA position showed significantly positive associations. By analyzing the properties of the gene-disease network, we found that increased genes in the T21 placenta were significantly associated with T21 and T21 complications such as mental retardation, neurobehavioral manifestations, and congenital abnormalities. To our knowledge, this is the first study to comprehensively survey the association between gene expression and DNA methylation in chr21 of the T21 fetal placenta. Our findings provide a broad overview of the relationships between gene expression and DNA methylation in the placentas of fetuses with T21 and could contribute to future research efforts concerning genes involvement in disease pathogenesis.